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i 1 1 v h y ? xrcew $ finnan?)** 

^'J-feyUSrW-rS^^y-b^TU^i:. .IOjM^'J 
-b/W7 H Ofirgf JR £ff d 7 - FI8 k . MS 

WVTVA OflHBtefr 5«S#<7)*t'-y MS 

h IB;* * 'J £ & 5 r * h ffl* * y -b^7 V A k , 

^^y *ji'*mi3HR?* fx hfflv- Kut , 

[ff;£JS2] filers MfMtU-fc/Wi. m^r- 

[f»jRJS3] HifiErXr-fB^y-b/Ukl/t, 
r lj fcfeit^MET^M^y-b^kT-* 

roj tiaw*«rE^hffl>ty-fe/i'i:3WsafcR 

SB. 

8?*ihEl»^ffltJti k *®9ib-t&m&8 1 ~3<?)v> 
[M**5] HiB*^ty-b/Wi. 

[11**6] l9iErXhffl^ty-b;l/*<7o—f-f>' 
[!S3<JS8] vMJ?;M*lcffi^*ifc^ffltf>2M 

tyb/ws-^r-f.&sM^y-b/uTM k. .rwsMty 
*^*y-b;uru>fi05i|S^*fT^aS:*<o*b'>y h*i 

* y •bn^£>&6-f;*. MB* ^ y -b/ur U-f fc , 
d«0rx Wt'JWL/^f Sr^-rsHiarX hJB 
^^y-b;U*^IE1iT-^5rS?^ai-rTXhfflb' y Ml 

k, 

?#ie&£ft*:-fx mb** y-fe^t MErx hma-y 

B. 
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9 r 1 J ^le^SMBrXr-JB^y-b^kT-? 
r 0j SrfEttEt&MierXhffl^^y-fe/H:*^^ 

[mm 1 1 ] mirx MBt>y bmmmtix^ 

io [ nm 1 2 ] itrie*^ * y *jfcp7 a-f < >?y 
-tbyyisxfxitifSLZtt&ztztmbthmm 
8~i l^rtimzimmmmi^m. 

[«*«133 frierXhffl^^y-b;^-7X7R0 
M-b/PT*&Clk$-#fitk'tSffl*«8-l 2<7>Cvfft. 

[AMPS 1 4 ] MBr* hffl^ * y W»7 o-r 

^>-^y-hh7v^^-ci8Sc$ns;kSr^Mak-r 

20 [0001 ] 

ne Time Programmble read only memory) ^cO^^ffclE 
[0002] 

[ftS^fBlfl^^ftlBtteiatOV^. OTP 
^WcSSoTfttHa-fS. OTPJi. EP-ROM (Erasa 
ble Programmable Read Only Memory) kfiitffimCOX't 
y-b/k ~?%b*>F AMOS (Floating gate Avalanche 

injection MOS) h^y^X^Srffl^Tli^L^^y 
30 -b/U£lf;ifcP-ROM(ProgrammableRead Only Memor 

y )x-h r ). T-m*m<r>mmmmffiz.x\*j: 

l^^EP-ROMkM^S. t¥-?T. ^tfOOTP 
^ * Z k * { T'^ 5r^k 

[0003] 

[ylBJ* { ^L«k5k-f-SilS3 W>LW^. K» 
40 K(cfc^T^S^i*v^ses^^$r#|,c:k* s T-#^v^k 

v^^s* { s>o^. wt, z<mmz^>\,\xwft$h. 

[0004] -m,Z^ OTP^t'Jf-y?^^^-^ 

>-^tir(cff a mnurct*. ^tu ■b^iwSij't-iiSrHajt 

^^•JliLT, ##ii^x-^kS!^aiLT-^k<Oifc 
«SE*tr3. *LT. S^ii^r-^k^ajLr-^k 

■fixCtgS^ft^ilv^kWBr-rs. CintMLT. * 
50 =Ey* •yr^^y^-i^^&KfcVvni. ±acoJ: o 
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&C*fffi«£ m%*& Z k tfXZ Or^OT', 

co*;*'). £c7)OTP{cMk##&2;h.T^0r^ 
ttS ( £<ok SSttr-^Hrt-^T r 1 j kOr& ) frh 
T~?<7)mfriiiLt:fi\>\ Znm.K&lT—ttft'^X 

r 1 j O^4SWS#0r^i>?)k LTftotVVfe. 

[000 5] L*»U £«Oi33tfr8;fcli. fifctfRg 
•f S> "7- F «k* 3 UftV Hi tf -y MS k* 0 a - hi 

xmioWteTii* zcDmm^&zmmt&zktf 
t r i j k&tfrbvhi, flaai. 

*tS£k#T',5-f, «-jT. Witf/t-y^-^y^is 
fcSlt*JR*hU**-C7-MMf3 LdMib'v htft 
k*3 UW^a-h*%t-f iik^JboTfctfcaj-f *i 
fca6*r*0n&»ofc. *LT. £C5£k#, OTP^A 

[ o o o 6 ] , A-. y ir-isyy&cDmmmix'm*- 

ttJLf-?** r 0 j fcOr->fc*£. OTPCTA**ft* 
WsWf ) Sra^ka^SOrVWC. 3FlWW>»££ffi 

mm-iz k tfx-z mmmmm<?>%mmm tix 

[0007] 

y-b/|/7Mk. ^^ty^/l/TM^ffiSffiSrfr 
im&ntt-F&k. ***y-bA'7H«0£l8ffi 

^^)^.)V^hti:hT^Vm^f)^TV-i k. Z(D 

£O4 30rfltJ£K<fc*Ur, T^WB^-KttfcaffiLfc 
«IBT*b*-y MftfcJg&aflW* £ k let ot.f^h 
ffl* t y -feyi/TU-f w#f-x hffl** y -bymiEttSfi 

*ue, £*ucj:9. *^*y*/wc«i-*T-^«« 

£ii*$rft3£k0r<, *b*-y b»*>a'3-htftfrilfc 
&aj-f££ka<?,sS. 

[00 08] ttASMTUt. "?by?*ttfcB5fl 
-ft, £^:M*yH:/l'TU4^1S!R£fH£$*«9 

*v-H«fc, *>ty-fe^ru"f<^siRS-^T^aa 
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7- Hurt Ka»t^*ut«ftfflor^ * y 

a>£>0r$T*hffl.x* y-brt'TWk. ^Of^hffl^ 

y-mzm&mm-t&zkiziLix. TAhmx*v 

b/W7M <7)#tX * 'J -bJHciMSfutT-* 

fc?*wBbWh8#&ji3^a}f^fc#T$*. -e 

10 LT, £*ltzj:9. *^< : &y-b/HCJttl.T-^^«^ 

astizkimt. 

[0009] 

[»»^WtO»JBi] WT, £O»9l0>«iW>«»fco 
WC, fiaia*ffl^TK"!W*. Oris, HH>. 
CO**;*, XWtsJtflEBMIi. £»*3ia f 3Jirc,* 
iSKKWWWfc^U-CJbfttftrOrv^. ifc, OTtc 
RW**«W*fH4*0:6«Sfc-t?0rv^ k SrSfg 

20 [ooio] ciT, z <rmm% 1 e>m&<mmk i 

X , £ *>»S SrOTPOt'-y h fftafFflfKRttVfl Lfc 

»fc*0WcS9. 01 tfflHTlWti. 01 tis £<0 

mxhh. muzTjkitzXoiz^ ^ty-b/i/rn 1 

1 0*4, vby^XtftliJKSit*: (n+1 ) x (n + 
1 ) |fCO*> ; Ey-b/l'DM(00)~DM(nn)$rfiii.r^ 

5. -f-LT, #>*y-b^DM(00)~DM(nn){4, -fix 
•fit, FAMOSh^y^^tio-cffl^^iirv^ 

££"C. y-b;UDM(00)~DM(nn)^fi|«-r 
30 &&FAM0Sb5yi^?^3VFo-;Uy*-Mi, 

WLn{Ct$^$iX-CV^I». dfl^FAMOSh 

^y^x^coHU^yJi, -eix-fix, B— M£*kfcRtt 

A><lfc*t«yM»BL0~BLnKS^iS*iTV^. 3 
^IC, #FAMOSb5y^^<0y-^(i, *fL-ffl 

[0011] t7mf^hffl^t'JWM120 
14, n+lifflt*»/ M»^hffl^*y-fe;l/BM(0)~ 
BM(n)?riiTH5. -5-LT, ^t'J-t^BM(O)- 

40 BMWli. -Hi-fftMOS hyy^x^lzx-^xmsS. 
ZtiX^Z. ZZX\ y-fe;PBM(0)-BM(n)Sr 

•yMSf-^bfflV-HaWLBTtS^^il-C^S. 

■fe/l^BM(0), BM(2), • • • Zt%fc$hl><»\tYl>>-i 
V^-efl-lriT^sb'yhilBLO, BL2. • • ■ izmWt 
^ilTfeO, «#10^ty-b;PBM(l). BM(3). 
• • • £fiWc-r6t>c9liKM yj&»»iB«!BfcOr-»TV^ 

6. #MOS h5y>-'X^c7)V-x(4, -fr^-!: 

50 timmztix^b. znxotz. ;^tyww 
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12011. -7X^ROMSr««LTV^. 

[00 1 2] )V1-y\s 9 *t\ 3 Oil. n+lffl<7)M 

T. #MOSh7y^?TrO~Trn<oy-Mi. 

^■n-rn-fcu^ Mt^nso-snicg^ix-c^i,. 

&tz. Ztl^OMOShyyisAfTr 0— TrncOV 
-Xl±. -e^l-fil. *h'-yh^BLO-BLn«g^^ 
ftTV>S. #MOS h^Vx'X^Tr O-Tr 

nOFUvu. 7^7 1 4 o<oft#A;MffFDifcsa 
sn-o*. ryri4 0ii. ©#A*«*Dia»&* 

-Trn&tf-LT#t'-y MiBL0~BLnlCtt»3*l 
6. ZLX. T>-7*14 0»i:. -TOfc^co^El^/i^ 

lSiOKfey-M 5 l<^)A^f.t'7hSfXh 
fflWr£A#t6. 2SBC0K!gy-M 5 2 

COtiWjffili, t'-y M8f Xhffl7-H«W.BTtagKSfl 
TV%S. ffaHRfflH9-f^Bl 6 0tt. &?U£«tt3 
fUtNANDy-M 6 1-0-1 6 1 -nfcilA'Rfe 
y-M 62-0-1 -f-LT, 
NAND^-M 6 1-0-16 1 - n <0-?jC7)A?j3§ 
Wi, **i«x, WB*»4><OffaW?ffl^WS0~WSn 
ifiKftZtlh. &tz. NAND^-M 6 1-0-16 

1- n<0ffl*<0AA«ttt, WhfflH7>( A08&1 5 
0K»{t4>*ifeR<Ey-h 1 5 lWjft^tfATJSft 
£. RRy-M 62-0-1 6 2-nWJtJ^ 
(1. *7-H*WL0— WLnfcttttSilTV^. 9B8 
flUBF^/«l 70lin. U!lfciS«Sflfc2«*) 
R«y-hl71-0-171-n, 172-0-17 

2- n*flU.-0*4. *LT. lRB*>ERy-M7 
1-0-171- nOA^^*^5'IS!Rfl^Y S 0-Y 
SntfX1)Ztlh. -tf. 2Sg<0Kfiy-M 72- 
0-1 7 2-n»aj*»S*»fett. -fel^hfMSO-S 
n#tWj$*U. 

[ 0 0 1 3 ] fcfc, COHtlWJBJBKfRfiOTPOlHB 
fiWSfrSllfcOlMtfCOVvt. SWH"*. 4i\ 777 

i4owft^A^)^Di j&»fe««a«)aj**B»&?* 

SfctttC, ?i]^ft-^YS0-YSn £xo-U<)UZ 
S5£t*. mx. h'yh^rXhfl-^WSBTSrvWU^ 
/HctSfc, l 5 l<0tiJ7Jfi#ten-K/U 

LtdftX* Wte.¥- V 1 5 2^aJ7Jft-tH^ 
<fU*^Wc$ri. h' y MRf xMB-XtD-fe/VTW 1 
2 0 tgft * 'J -fe B M (0) - B M (n) <7) M O 

S V7>it*9<r>y-V9,&\t^4 U<MZ%&CT)Z\ 

— M 5 i^-hm^u-u^.Mz^hztt.zi. o» 
ffgiiRffi /n'08& 1 6 0 rtON A N D¥—b 16 1 
-0-1 6 l-n<oai:fili>'Wl'<M;:[I]5g£*Xl>. ft 
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oTRIiy-M6 2-0-1 6 2-n(7)aj7] ("f&fc 
*>7-KHWL0-WLn Jin-U^HcSJg 
$ ti h <T)X\ * 1) D M (00) - D M (nn) llfijft L 

3*JiMftft^YS0£o-u^/u*>f>>Mi' 
"^/VtC^fbStfT. *7/l/f-7V?m 30?WMOS 
h^y^x^TrOH^ti,. dmciO, ft#w> 

t' -y h H B L 0 OHfttfT f 7* 1 4 0 £ J: o T fcfcl $ *l 
flHHffll-f Y SOJo- K/HcM IX M 

10 ft-^-YSl, YS2, • • ■ tioTMOS h?yi/Z 
?Trl, Tr2, • • • ttHWJikCJt 0. h'y 
MftBLl. BL2, • • ■ <0(i^K/U*«aaSAai 

-r. 

[00 14 J ±jSLfeidfc. #^ J EU-fc/l'BM(0)- 
BM(n)^MOS h7>">'X^C7)3*>, ^SStSgWX^ 
y-t;UBM(0), BM(2), • • • £fl!l£-f h t>«0{i. F 
U4ytfZtl?tlt'v HgBLO, BL 2 , ■ ■ 

thZtlZX*), S8#gOt'-y F&BLO, B L 2 , 
20 • • -11. ^^'J-fe^BM(O) , BM(2) . • • • Srtfr 
L/C. /^yFfcSiI-fl.. flM8*a^*'J-fe 
^BM(l), BM(3), ■ • • ^tl^tSMOSh^y^' 

ft^«lSBT?r-'N^U'<JUtLTt, Ztlt>(DMOShy> 
i?Z.9\,znmhV>v M8BL1, B L 3 , ■ • (1^ 

k**£lCli, SRSB<Ot>MftBL0. BL2, • • 
• \t-tKXu-VOVk**). <S^#ac7)h--y hUBL 
30 1. BL3, • • • IWWWi^S. 

2mi;jSS!cSaoh'-y MSB L 2 m- 1 |COIrVC#£ 

|»BL2m«iSHR»B^)t-yMIBL2m- 1 Sr^LT 
^yHtaraWSWC^ Ht'7 hg[BL2m-l, B 
L 2 m 1 1 \ZU-l<«.)V I %h . 
[00 1 53 d«Oj;^=5rSilc<J:0. ^cSaot'-y h 
HBLO, BL2, • • ■ com^-UK/l-^i-^Xa-U 
<yWT'J>Oao«#g«b" yhl|BLl . BL3, • 
40 ■ • ayfmvKivw-fKX'^ Is^lVZ-h-itztmSltt 
•y h&nm&T-&tfM^b ! mt&Zbi!> { X'£. m<ni% 
^(ih'-y hScOSIjt^RA^Si: WBrfi i 

;<i9J:?(:. Z<r)mm<7)Bmiz{%&OTPI,z£ix 
H , * 'J -fe/UD M (00)— D M (nn) fcft LTr-^<7) 

ii^S: ?f 3 ^ t ^ < t* y h« B L 0- B L n CDis a 

ft±2it&ZttfXZ&. 
1 0 0 1 6 ] C£0^com2£OHSI<0)B!ltCO^ 

50 wzoTP.w-mvmmmittzmmuz&tiK ±m 
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mmiz&^x. m tw\tft^zttLt:®&m±. *ti 

M2 10tts n+ HiOV-HISxXhffl^^'J-fe^ 
WM (0) -W M (n) &mt X V \& . #-X 'J -fe/UWM (0) 

j£$*rCV>|.„ ^WM(0)-WM(n)£fif)£-r 

S#MOSh7y^^y'-Mi, ^ivm#7-F 10 

*gWL0-WLn(C&fi$;h.TOl>. -Ift^M 
(0), WM(2). ■ • • Zffift.tZ>i><Dte} t l"iytfTA 
•t/UWM(l), WM(3), • • • ^fgjfc-tl.iCOtiFl'-'f 

UT. ^wy-HHrXhffl^^U-t/UrU'f 2 1 0 
(4, -?X:?ROM£ff§j£l/CV^. 
[00 1 7 3 7-KHTXhffi-7;H-7-p?-9-2 2 0 20 
(4. H<7)MOSb7>'xX^TrWT$-{ii.TV->l). *l< 
t, .ICOMOS h5yv'X?TrWr<0>-'-Mi. 7-Ftl 
r X t- m H 7 4 a'BK 2 3 0 Otti^t^^^T V * 

hfflh'-yMiBLwncif«g§n, km y(±ryri 40 

Ofl^A/^^DI W»tt3*vO>i. V-h'ISrXh 
fflK5-f A0SS2 3 0*4, Sfl(Cig«**lfc2«*>R<£ 
y-h23 1, 2 3 2*fll£TV>4. lKB*>Rfiy- 
b 2 3 1 OA^JffiWit'-y MItX hit^YSWT#A:Jj$ 
il*. 2KB*>R<6y-b2 3 2*>{MJ«tt. ± 30 

F^-f AHI8&2 4 014. tt?iH:tg^$^2ScORgy 
-F24 1-0-24 1-n. 242-0— 242-n 

zmtx^h. isa<oRey-h 24 1-0-241 

S0-WSn**A})£*il>. 2SBOKC^-h 
24 2-0-2 4 2-n«atfJiSK:L *7-H«WL0 

BBS 2 5 0 J4, £9J(C$g3 ft£ n + 1 jI-fo<DN AN 40 
Wr-Y25 1 -0-2 5 1 - nHX^WMf-Y 2 5 
2-0-25 2- nZfatX^h. *bX. #NAND 
y- h 2 5 1 - 0-2 5 1 - n<7>— ^coA^Kte. * 

*U>. NAND^-h25 1-0-25 1-ncO 

ffi^A^JgWi. bffl H7>f 3 OfctStt 

t>tifz$My- V 2 3 1 OiiJTlft-^tfA^SixS. #R 
fty- h 2 5 2 - 0-2 5 2 - nOSWjiBfcL 
ru^-tl 3 0KtStf^fl£&h5>"> ; X:y'TrO-T 
mC?>y-ht,ZZtl?tl&m2tlX^&. 50 
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[0018] mz. i^at»»!Bt«6OTP<0SHB 

14 0cr>m^A^^Dl *»fe<0«a[tf5ffi^*BBJ»t4 
tHC. ffStRft^WSO-WSnSr-r^TD-K 
;HC-r&. 7— HlSc-fX hff-f-YSWT£./W K 

/Wrf* fc , R(Sy- 1-231 ^Tlft^n-l^/l^ 
(C«r&. LfctfoT, Rfty-b2 3 2<oaj*li#*4A 

V<sMZ%h<7)X'jt>~?h . Wfcy- V 2 3 1 C7) 

4A[s]&&2 5 0l*l<7>NANDy-F2 5 1-0-2 5 1 
-nOiii^vf VKMZfflfcZiXh. $t->xwMy- 
Y252- 0-2 5 2 - ncOtiWl 
k^-9-1 3 0\,zW<thtlt&\-7>iSX?T r 0-Tr 
nCOy-MEffl) {iD-K/WC|lg$ni>«0T% *t* 
■y M8BL 0— BLn tt»Jl3*l$rH. &(C, ffiMiRfi 
#WS0£a-U^fr<WU^/Vte£fc$-£T. 7 
-HISrXhffl^ ; e i J-ir;l/WM(0)P ,: l<7)MOSh7>'v 

&&&T>71 4 0*»S>tt*tHLfctt, ffSJRtl^WS 
0ia-UKMzmtXZ<r>mOS 

H*tc, fifStRffi-tws 1 . WS 2 , • • • Hz 
i.iX*^V (l)-WM (n) £ J*<te* -Itfc i: 

^«07-KHrXhfflt''yMSBLOT(7)fl;fi$:ry7 , l 4 

[00 19] ijfitfciat. ztihcouos 
h7yiS*.f<vo*>. «f»»lo^*'J-fe;nvM(0) . 
WM(2) , • • ■ «r»rt«-6t)Ott. KWyj^-efi-F 
ft7-K*&rXhfflh'-y hUBLWTtCf^S^TVM,. fig 
of. in^tyWMW), WM(2), • • -1*1 

m<77>vtmmt&. ^sb^^^'j*^ 

WM(1). WM(3). • • • Srflt^'tl.MOS h7^x'X 
ty5yHt«i#aL=3rv%. ryri4 0«o 

a^iffti . 7- Hn^Sit^^ ( -tttttmtth 7 

W7-Hi|WL(0), WL(2). ■ • • tfmtRZtlX^Z>Wi£ 
(fiH^^y-fe^WMW), WM(2). ■ • -|*|c7)MOS 
h5y^'X^^^y^-ti:^i:#) Ji7-F^xXhfflb* 
•yMSBLWrjiD-U^t^O, ®S#B07-h'^WL 
(1), hl(3), • ■ • WMWZtlX^&fer (BD^tU 
-fe;UWM(l), WM(3). • • • AMNIOS b^xX? 
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